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HEALTH SUPPLEMENTS CONTAINING PHYTO-OESTROGENS, ANALOdUES OR ME- 
TABOLITES THEREDF 

TECHNICAL FIELD 

This invention relates to natural products contaiiiing phyto-oestrogete, oir phyto-oestrogen 
metabolites, vA^ch have vandus beneficial physiological effects in mmy and which have a 
variety of uses, such as to promote good health and as a dietaiy additive, for e>cample. 

BACKGROUND ART. 

The particular product in accordance with the invention is an extract of certain plants with the 
particular purpose of enrichment for phyto-oestrogens, both in their natural state and their 
closely related derivatives and metabolites. 

Plants which are udsed as foodstuffs or medicinal herbs contain a wide variety of chemicals 
which are assimilated into the body following ingestion. Some of these chemicals are 
important nutrients for man and animals (e^. fats, carbohydrates, proteins, vitamins, minerals) 
v^iiile oAers have none, or little or no known nutritional value. The phyto-oestrogens hitherto 
have fallen into this latter category of no known nutritional value. 

There are 3 principal classes of phyto-oesfrogens, viz. isoflavones, lignans, and coumestans. 
The isoflavones are thought to have a broad range of biological functions in plants, although 
these are poorly imderstood. However, two particular functions are recognised (a) as phyto^ 
alexin or stressor chemicals which are secreted by the plant in response to attack by parasites 
such as insects, fungi, viruses, etc and which display activity against diese parasites, and (b) 
chemicals which encourage colonisation of nitrogen-fixing bacteria on the roots of legumes. 
The biological functions in plants of the lignans and coumestans is not generally understood. 

The different types of phyto-oesdrogens are as follows. 
Type 1 phyto^oestrogens - (isoflavones) 

Isoflavones appear to be widely distributed in the plant kingdom and over 700 different 
isoflavones are described. However, the isoflavones which display oestrogenic activity bdong 
to a small sub-group and are restricted almost exclusively to Ih^ Leguminosae family. The 
known oestrogenic isoflavones are daidzein, fbrmononetin, genistein and biochanin A. In 
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common human foodstuffs such as sdya^ chickpeas^ lentils and beans, the total levels of the 
oestrogenic isoflavones range between afout 40 and 300 mg per 100 g diy weight 

In the raw plant material, isoflavones occur principally as glycosides. Following ingestion by 
man and animals, the glycoside moiety^ is hydrolysed free by a combination of gastric acid 
hydrolysis and fermentation by intestinal bacteria. Some of the isoflavones in ike agluQone 
form are absorbed directly and circulate in the blood, while the remainder are metabolised by 
intestinal fermentation to a variety of compounds which are also absorbed. The absorbed 
isoflavones and their metabolites appear to undergo little or no further metabolism in the body, 
being readily transported in the bloodstream, and ultimately being excreted in the urine. 

Type 2 phyto-oestrogens (lignans). 

Lignans are widely distributed in the plant kingdom. Over one hundred lignans are described 
and they are reported in common human foodstuffs such as cereals, fruits md vegetables. 
Oilseeds such as flax (linseed) have the highest known levels at 20^60 mg/IOO g dry wei^t, 
while cereals and legumes have much lower levels at 03-0.6 mg/100 g, and vegetables even 
lower levels at 0.1-0.2 mg/100 g. The most common lignan described is metairesinol. Dietary 
lignans also appear to be metabolised fairly efrtciently within the gut by bacterial fermentation, 
yielding metabolites such as enterodiol and enterolactone which are absorbed into the 
bloodstream and excreted in the urine. 

Type 3 phyto-oestrogens (coumestans). 

Compared to isoflavones and lignans, oestrogenic coumestans appear to have a relatively 
restricted distribution in plants and generally occur at much lower levels. Alfalfa, ladino 
clover and some other fodder crops such as barrel medic may have significant levels and have 
been reported to cause reproductive dysfunction in gracing animals. In the human diet, the 
important sources of coumestans are sprouts of soya and alfalfa vAxere levels up to 7 mg/lOOg 
dry weight are reported. Whole soyabeans and oAer common foodstuff legumes contain levels 
of approx. 0.12 mg/100 g dry weight and most of that is concentrated in the seed hull which 
commonly is removed in the preparation of human foodstuffs. 

Type 4 phyto-oestrogens (oestrogens). 

These are compounds closely related to animal oestrogens such as oestrone, oestradiol and 



wo 93/23069 PCr/AU93/0a230 

oestriol. These have been described in pl$nts such as liquorice, ^ple, French bean,; 
pomegranate and date palm. Little is known of the metaboUsm and biological significance 
of these chemicals in humans and animals. 

The full range of biological effects in animals of tfiese dietary phyto-oestrdgens has reipeived 
only recent study. A primary effect appears to be associated with their close structural 
relationship to naturally-occurring oestrogens \^ch allows the phy toK)estrogens to mimic the 
effects of the endogenous oestrogens. The known biological effects of phyto-oestrogens can 
be summarised thus: 

bind to both cytopiasnoic and nuclear membrane (Type 11) oestrogen 
receptors on human tissues; 

strongly compete with oestrogens for oestrogen receptors, but only 
weakly stimulate those receptors; 

strongly stimulate the production of sex hormone-binding globulin 
(SHBG) from human cells; 

weakly oestrogenic in animals; 

competitively-inhibit the response of tissue to oestrogens. 

The three major types of phyto-oestrogens appear to act at the cellular level in a similar 
manner, that is through interaction with cell surface oestrogen receptors. In the body, 
naturally-occurring oestrogens circulating in the blood largely exert their activity by interaction 
with oestrogen receptors on cell surfaces; such interactions dien triggering a particular 
biological function of that particular cell Phyto-oestrogens are able to bind to those oestrogen 
receptors because the structure of diese compounds so closely resembles the endogenous 
oestrogens, but unlike the animal oestrogens, phyto-oestrogens only weakly activate die 
oestrogen receptor. 

As a result of phyto-oestrogens and endogenous oestrogens competing, for the oestrogen- 
binding sites on cells, the more weakly oestrogenic phyto-oestrogens can be considered to 
have an anti-oestrogenic effect. This phenomenon is known as competitive-inhibition, by 
which is meant that the biological effect of an active substance is impaired by the competitive 
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binding to a target receptor of a similar but less active compound 

Thus a primary biological effect of phyto-oestrogens is held to be competitive inhibition of 
endogenous oestrogens. However, another more direct effect i$ the stimulation of syndesis 
of SHBG in the liver, as occurs with orally administered synthetic steroidal Oestrogens. High 
levels of dietary phyto-oestrogens are tiiought to be responsible for the higher SBBG levels 
seen iia vegetarians and in cultures maintaining traditional (hifiji legtmie-c^ntaining) diets. 

At high levels, dietaiy phjrto^oestrogens can have profound physiological effects. An example 
of this is sheep and cattle grazing pastures containing a high proportion of subterranean clover 
or red clover which can contain levels of phyto-oesfrogens as high as 5% of the diy weight 
of the plant As a result of the competitively-inhibitory effect of the ^efary phyto-oestrogens 
on endogenous oestrogen function in^e hypothaliaunus, male and female sheep and cows can 
develop androgemc symptoms. 

Such high dietary levels of phyto-oestrogens, however, are rare. It is far more common that 
most animal md human diets contain low to moderate levels of phyto-oestrogens, and there 
is growing epidemiological evidence that such levels have a beneficial effect on human health. 

In most traditional human diets in developing countries, 4ie principal phyto-oestrogens 
consimied are isoflavones because of the generally high reliance on legumes (also known as 
pidses) as a source of protein. The general consumption rates (g/day/person) for legumes for 
different regions currently are approximately: Japan (50-90), India (40-80), South America (SO- 
TO), North Africa (40-50), Gentral/Soutbem Africa (20-50) and Southern Mediterranean (30- 
60). Legumes also are a source of lignans and, to a much lesser extent, coumestans, and the 
additional cereal and vegetables in the diet would also boost the lignan intake. However, the 
isoflavone intake in these traditional cultures witii high legume consumption would typically 
be much in excess of either lignan or coumestan intake. 

The major types of legumes used in traditional diets include soya^ chiclq)eas, lentils, ground 
nuts, beans (e.g. broad, haricot, kidney, lima* navy), and grams (bengal, horse and green). 

In Western, developed countries, the daily intake of dietaiy phyto-oestrogens generally is 
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negligible to low. In Western Europe^ Nortfi America and Australaisia, legumes W6fe a major 
source of protein for the majority of fte populations up to the end of the 19th ceiituiy. From 
Aat time, legume consumption has declined sig?iificaintly, being replaced in the diet with 
protein of animal origin. Average legume consumption in these regions cuffently is between 
5-15 g/day/peKon with a significant proportiori of the population ingesting little to nb legitoes 
or other phyto-oestrogen containing foods on a regular basis. Moreover, the types of legumes 
consumed in Aese regions (e.g. garden peas, French beans) have a typically lower isoflavone 
content than legumes such as soya and chick peas. 

Based on typical consumption rates and types of foodstuffs consumed, the typical phyto- 
oestrogen intake (mg/day) for different regions can be calculated approximately as 

Isoflavones Lifenans roumestang 
50-300 2-5 0.5 
2-25 1-5 0.2 

Thus it can be seen that regions which have maintained traditional diets have a higher average 
daily intake of phyto-oestrogens, particularly isoflavones, compared to western countries. 
People in communities such as Japan or developing countries with high legume intake excrete 
substantially higher phyto-oestrogen metabolite in their urine compared to people in Western 
countries. Within the latter, vegetarians also excrete higher phyto-oeistrogen metabolite levels 
than do those consiuning a more typical, omnivorous Western diet. 

The presence of relatively large amounts of phyto-oestrogen metabolites in Urine serves to 
highlight their potential biological significance. It has been shown that total urinary excretion 
of isoflavones and tixeir acti ve metabolites in people consuming moder^e amounts of legumes 
is greatly in excess (up t6 10,000 x) of steroidal oestrogen levels. So that while the 
oestrogenicity of isoflavones to oestrogen receptors is only about 1% that of endogenous 
oestrpgens, this weaker effect is off-set by the much higher blood levels of the isoflavones. 

It is known that legumes have formed an important part of the human diet over the past 
.20,000-30,000 years. It therefore follows that human metabolism has evolved over at least 
Ais period in the presence of relatively large levels of dietary phyto-oestrogens^ particularly 
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isoilavones. Given the knowii biological effecis of phjrto-pestrpgens^ it also follows that 
endogenous oestrogen metabolism and function has evolved in the face of significant 
competitive inhibiting effects of phyto-pestrogens. It has been speculated that Ae presence 
of significant dietary levels of phyto-oestrogens in recent human evolution has led to a degree 
of ad^tion by tissues responiave to reproductive hormones to these dietajy components. That 
is, both the rate of production and/or the function of endogenous oestrogens may be either 
dependent upon or influenced by Ae presence of phyto-oestrogens in Ae body. It follows 
therefore that a relative deficiency of dietary ph3rto-oestrogens cotild be expected to lead to 
an imbalance of endog^enous oestrogen metabolism. 

There is increasing interest in the likely contribution of a relative deficiency of dietary phytb*- 
oestrogens to flie development of the so-called '^Western diseases", especially cancer of the 
breast, benign (cystic) breast disease^ cancer of the uterus, cancer of the prostate, cancer of 
the bowel, pre-menstrual syndrome, menopausal syndrome, and atherosclerosis. All of these 
diseases are associated to a greater or lesser extent to oestrogen metabolism, and oestrogen 
function is either known or is suspected to play a role in their aetiology and/or pathogenesis. 

Each of these diseases occurs at much higher incidence in Western, developed countries than 
it does in developing communities Moreover, it is thought that in Western communities, the 
incidences of each have risen over the past century. It is also generally held, that of all the 
environmental factors likely to be contributing to tiiis phendmeiidn, diet is the principal factor 
Of Aose dietary components with the potential to influence the aetiology of oestrogen-related 
disease, there is a growing awareness that phyto-oestrogens may have important potential. 

The beneficial effects of phyto-oestrogens on human health are thought to derive from at least 
two principal function, those being (i) competitive-inhibition of the function of endogenous 
oestrogens, and (ii) the stimulation of production of SHBG. SHBG plays an important role 
in primates in binding and transporting the reproductive hormones (oestrogens^ androgens) in 
. blood so that the availability of reproductive hormones is regulated to a large degree by SHBG 
levels. Higher SHBG levels are considered beneficial in leading to a reduction in both blood 
levels of unbound (and imregulated) reproductive hormones and metabolic clearance rates of 
the hormones. Although isoflavones are potent stimulators of SHBG synthesis, they only 
weakly bind to SHBG, so that ihe increased SHBG levels resulting from the dietaiy 



wo 93/23069 PCt/AlJ93/P0230 

J 

isoflavones are largely available for binding to endogenous oestrogens. 

In terms of directly identifying tiie beneficial effects of phyto-qestrogens in amelioration of 
any or all of the "Western diseases", there are only two examples. In one exdmple^^e diets 
of women, with menopausal syndrome were supplemented with foodstuffs (soya, linseed^ red 
clover) high in phyto-oestrogens, and an alle^aation of menopausal symptoms tic^ an extent 
similar to that obtained with replacement therapy with synthetic oestrogens was achieved; tii?^t 
effect was ascribed to the phyto-oestrogen content of Ae supplement. In the other example, 
legumes such as soya and various pulses have been shown to have a hypGcholesterolaemic 
effect in humans; tiiis effect has not been ascribed to phyto-oestrbgens, although purified 
isoflavones do have a hypocholesterolaemic effect in animals with artificially^induced 
hypercholesterolaemia 

In summary, it could reasonably be deduced that the inclusion of greater levels of foodstuffs 
high in phyto-oestrogensin the standard diets of men and women in developed countries CQidd 
be expected to redress a general imbalance of endogenous reproductive hormone metabolism, 
thereby reducing the predisposition of those communities to the above diseases. While there 
are various types of phyto-oestrogens which may be suitable to this end, the large discrepancy 
in isoflavone consumption between communities witfi Western and traditional diets suggest 
tixat foodstuffs with high isoflavone content are of prime interest. 

However it is imrealistic to expect that public education programmes would readily convert 
communities in developed countries from a diet where the protein content is predominantly 
animal-derived, to one where the protein is predominantly legume-derived Moreover, the 
legumes which are commonly consumed in developed countries are relatively poor sources of 
phyto-oestrogens and the general acceptance in the community of less well-known legumes 
with higher phyto-oestrogen content would be necessarily a slow process. Also, the highly 
variable levels of phyto-oestrogens in foodstuffs relating to plant strain lype, degree of plant 
. maturity, and climatic and other environmental conditions suggests that the supply of an 
assured amount of phyto-oestrogens through the use of whole foodstuffs may be difficult. 

An alternative strategy is to make available either (i) phyto-oestrogens in a purified form, or 
(ii) foodstuffs which are enriched for phyto-oestrogens. In this way, the phyto-oestrogen could 
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be added to &e diet in a convenient form as a stippjement without reqtiiring any substantive 
change to the diet 

DISCLOSURE OF INVENTION 

The present invention concerns a -health supplement specifically enriched for isoflavones 
selected from genistein^ daidzein, fprmononfltin and biochanin A, or their natural glycoside 
form, or their analogues, in sufEicient amounts to inq>rove the health of a human. 

Preferably the si^plement contains an excipien^ a diluent, a carrier or the like, or else the 
supplement is mixed with food or can he consumed directly. It is also prefened that 
foodstuffs, are readily available, have no known toxic components, and are rich sources of 
isoflavones; such foodstuffs preferably being red clover or soya. It is also preferred that the 
- ratio of genistein and/or it methylated derivative biochanin A to daidzein and/ox its methylated 
derivative formononetin is between 1:2 to 2:1. Other plant components vnUt oestrogenic 
activity including lignans, coiunestans and flavones may also be present in the extract, but it 
is held that these are of secondaiy importance to the predominant isoflavones. The term 
ph3rto-oestrogens is used hereafier to indicate a predominance of isoflavones with lesser 
amounts of lignans, coumestans and flavones. 

The invention also concerns a mediod of improving the health of a human by administering 
to tiie human a sufficient amount of phyto-oestrogen. Ideally, the phytp-oestrogen is 
administered regularly on a daily basis over a sufficient period such as at least a month. The 
health conditions whiich may be prevented or ameliorated include cancer of the breast^ cancer 
of the prostate, cancer of the uterus, cancer of the bowel, benipi (or qrstic) breast disease, pre- 
menstrual ^ndrome (also known as pre^inenstrual tension), or adverse symptoms associated 
with menopause in women. The method and supplement in accordance with flie invention also 
improves die health of a human having elevated levels of blood cholesterol. The product also 
is useful in avoiding or ameliorating cancer in persons. The symptoms produced by these 
conditions andihe general well-being is also improved by the use of these supplements. 

The phyto-oestrogen in accordance with ibe invention may he obtained firom a niunber of 
different sources. P-referably the phyto-oestrogens are extracted fi-om a clover such as red 
clover or subterranean clover or fi^oi^ soya vMch contain high levds of phyto-oestrogens. 
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However, any source rich in phyfo-oesttog^ns may be used instead, if desifed. 

Various different isoflavones have been identified from these sources - they are principally 
genistein, biochanin A, daidzein, formpnonetin and glycitein. In plants these compoimds occur 
principally in a glycoside form bound to sugars such as glucose, with smaller amounts present 
as the aglucone forms. The formulae of the isoflavones are; 




daidzeiii R^H 
gesisteitt R^ OH 



The structure of biochanin A is the same as for genistein but with a 4 -methoxy group, and 
similarly formononetin has the same structure as daidzein, but with a 4 -meAoxy group. 

Following ingestion by humans, the glycosidic isoflavones are hydrolysed to the aglucoae 
form and biochanin A and formononetin are demethylated by bacterial fermentation to 
genistein and daidzein respectively. A small proportion of these free isoflavones are absorbed 
directly from the bowel and circulate in the blood. The bulk of the isoflavones, however, 
remain in the bowel and undergo fermentation to form various metabolites which also are 
absorbed into the bloodstream. The principal metabolites vMch have been identified are equol 
and 0-rfejrmethylangplensin. 

/w vitro and in vivo studies have indicated that genistein, biochanin A, equol, daidzein, 
formononetin all have oestrogenic activity in descending order. Orofe^ethylangolensin is 
only very weakly oestrogenic and gly citein is non-oestrogenic. 

In animal and in vitro studies, genistein has been shown to have greater oestrogenic/anti- 
oestrogenic activity and SHBG-stimulating capacity than the other isoflavones or their 
metabolites (^proximately 10 times that of daidzein and formononetin). However, tihe full 
range of biological effects of the different isoflavones have yet to be fully determined, and in 
particular tiieir relative efficacies in the different biological effects such as oestrogenicity, 
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hypocholesteroiaeimia, ahti-angiogenesis, anti*oxid^tion» anti-carcindgene$is for example are 
not yet fiilly known. 

It is thought that because tibe mediyl forins (bidchanin A and fprmononetin) ultimately are 
largely demethylated to tiieir printipals, genistem and daidzeiri, 1^dth improved biological 
efficacy, then it is unimportant whether the isoftavones are present in the claimed product in 
the methylated or demefliylated fonns^ 

Given that the relative biological importance of the two isoflavone groups (being genistein and 
daidzein) to human health remains unclear, and tiiat each might indeed have different 
importance, plus the fact that both isoflavones are present in the diet in approximately equal 
proportions, then it is prudent that both isoflavones be present in the claimed product in 
approximately equal proportions. 

Any legiuninous plants such as detdled here could be used as sources of phyto-oestrogens 
(principally isoflavones with lesser amounts of lignans and cpimiestans): fiidian liquorice 
{Abrus precatorius); various species of Acacia spp. including. A: aneum. A: cibaria, A. 
longifolisi, andA. oswaldni ground nut {Apio tuberosd^; ground pea {Arachis hypogea); milk 
vetch {Asimgdlus edulis); marama bean (Bauhinia esculenfa); sword hem (Ccffot^us ccffon 
indicus)i jBck bean {Canmdlia ensifomis); sword bean (Cmmalia gladiaia); seaside sword 
bean {Cana)^alia rosea); various Cassia spp. including C, floribunda, C laevigata, and C 
oceidentalis; carobbean (Centtonia siliqua); chick pea (Cicer meiinum); yebnut (Cordeduxia 
edulis); various Crotdlana spp. including C labumifqlia^ and C pallida; cluster bean 
{Cyamopsis psondioides); tallowtree (Demnaum senegalehse); sword bean (Entaddscandens); 
balu {Erythrina edulis); soyabean (Clycim mat;) inga (Ihgaedulis); Polynesian chestnut 
{Jnocarpus fagifer); hyacinth bean {Lcilab purpureus); grass pea or Indian vetdi (Lathyrus 
sativus); Cyprus vetch {Laihyrus ochrus); lentil (Lens culinaris); jumping bean {Leucqenal 
eucoeephala); various Lupinus spp, mcluding i, albus, L, luteus, L. angustifolium, L. 
mutabilis^ andi. cosentinii; ground hem (Macotylma geocarpa); horse gram (Macwtyloma 
uniflonm); alfalfa {Medicago sativa); velvet bean {Mucund pmriens); yam beans {Pachyrhyzuz 
erosus, tubervsus); African locust bean (Pwkia clcppeHonimd)\ Parkia speciosa, oil bean 
tree {Pentaclethra macwphylla); various Phaseolus spp, including acUtifolius, P. vulgaris, 
P. luntus, P. coccineus, P. adenaOtus, P. angulns, P. aureus, P. calcaneus, P. mungo, and P. 
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polysfachyus; garden pea {Pisum sativum); djenko bean (Pithecotobium lobctium); tn^^squite 
(various Prosopis spp,); goa hem{Psophocmpus scmdens, P. tetmgonohbus); varioiis Psoralea 
spp,; Sesbaniabispmosai yam bean (Sphenostylis stenoccffpd); tamarind (Tmiimdus irtcTica); 
fenugreek (Trigonelld foemm^graecum); vetphes (various Vivia spp. iiioluding V, sativq^ F. 
airopufpurea, V, ervilia, and F. monantha); broad bean (Vicia faba); black grm (Vigna 
mmgo)\ various Vigna spp. including V. mdicfta^ V, aconitifoUa, V, adanatha, V, angularuSy 
V. iribolma, F. umbelata, and F. unguiculdta; and^ earth pea {Voandzeia subienmea): 

The ideal sources of phyto-oestrogens for preparation of a supplement in accordance with the 
invention are preferably those which (i) are readily available, (ii) are relatively ineTqjensivei 
(iii) are readily and economically processed so as to yield the extract, (iv) have a high 
isoflavone content so as to provide high yields, and (v) have no known toxic components 
requiring selective removal or inactivation. 

Certain clovers^ such as red clover (r. pmtense) and subterranean clover {T, subtemmean) are 
the preferred sources. On a dry weight basis, these clovers contain the highest amounts of 
oestrogenic isoflavones of all legumes tested to date with levels of 3-5 g% (f. subtemmean) 
and 1-3 gVo {T. pmtense^ In comparison, soya flour has a level of 0.15-0.30 g%, lentils (0.08- 
0.12 g%), chick peas (0.07-0.13 g%), and garden peas (0.02-0.03 g%). Thus it can be seen 
that clovers contain approximately at least 10-30 times by weight the isoflavone content of 
other commonly available, human leguminous foodstuffs meaning that for manufacturing 
purposes, the yield of isoflavones per unit weight of plant material is many times greater from 
clover than from other legumes. 

Red clover and subterranean clover also are cbmmon .fodder crops and are readily grown and 
are widely available. Clovers also are comparatively cheaper ($200/tpnne) than crops such 
as soya, and lentils ($500/tonne). 

With clovers, the isoflavones are recovered from the leaf rather tiian from the seed in the case 
of soya, beans, nuts and grams, lliis provides a substantially higher yield of isoflavones per 
unit area of pasture for clovers compared to other legumes because of the greater leaf matter 
compared to seed matter recovered per plant. 
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Clovers also have an extended growing season, and faster growth rates comp^^d to those 
legumes such as soya, lentils or chick peas where the seed is fte end-product. Clover can be 
cropped for its leaf content repeatedly over a single growing season. An additional benefit 
of this is that as phytp-alexins, the isoflavqne content increases in response to the stress of 
cropping. ' 

thus it can be seen that in clovers versus other legumes provide a combitiation of (a) hi^er 
isoflavone content per dry weight of plant, (b) a higher yield of diy matter containing 
isoflavones per plan^ and (c) a higher yield of dfy matter per h$ct£ire. 

An additional feature of clovers is that Aere are wide varieties of cultivars with widely 
differing isoflavone levels and types. This allows blending of different cultivars to achieve 
the desired ratio of the different isoflavones, alAough it is equally possible to use a single 
cultivar which provides the desired ratio. 

Other legumes such as soyabean flour may be used for enrichment of phyto-oestrogeiis but the 
substantially poorer (approx. 10%) yield of isoflavones compared to clovers means that the 
manufacturing costs are substantially greater and there is substantially greater amounts of 
waste products which requires disposal or further treatment for re-use as a foodstuff. An 
alternative^ however, to the use of whole soya for this puipose, is to use tiie htill and 
hypocotyl (or germ) of the whole soyabean. The hull and hypocotyl represent only a small 
proportion by weight (8% and 2% respectively) of tiie intact bean: However, the coumestrol 
content of soya is concentrated in the hull, and the daidzein content of soya is concentrated 
in the hypocotyL The two cotyledons ^^ch comprise tiie bxdk of the soyabean (90% by 
weight) contain the bulk of the genistein content of soya. During standard processing of 
soyabeans, the hulls being a fibrous component with little or noperceived nutritional value 
normally are separated and removed by physical means. The hypocotyls become separated 
following the splitting of the cotyledons, and while these cturently generally are not 
deliberately isolated, they m^ be separated and isolated by passing the disturbed soyabeans 
over a sieve of sufficient pore size to selectively remove the small hypoeotyl. The hypocotyl 
contains approx. 1.0-1.5 g% isoflavones (^5% daidzein, S% genistein). The raw hypocoiyl 
and hull material can be ground or milled to produce, for example, a dry powder or flour 
which then could be either blended or. used separately as a dietaiy supplement in a variety of 
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w^s including, for example, a$ a powder, in a liquid foltn, in a granulated form, in a tablet 
or encapsulated form, or added to other prepared foodstuffs. Alternatively, it could he further 
processed to yield an enriched extract of phyto-oestrogens. Either or both of these materials 
also could be added to other leguminous material such as clover to provide the invention. 

In plants, the oestrqgenic isoflavones are restricted principally to the leafrfniit and root; the 
stem and petiole contmn very little. With soya and o&er common human legume foodstuff 
crops, the leaves are rarely regarded as foodstuff; indeed vwth these crops, the plants normally 
are allowed to die and dry out before the seed crop is harvested. Nevertiieless, the fresh 
leaves of these crops could be regarded as a source of phyto-oestrogens for the invention 
although the much lower isoflavone content of the leaves of these crops compared to clovers, 
plus their generally slow growth compared to clovers, suggests that they would not be a 
preferred source of large-scale isoflavone enrichment. 

To provide a similar ^ount of isoflavone to that contained in most traditional legume-rich 
diets (50-100 mg ©estrogenic isoflavones/day) would require an average daily consumption 
of 3-6 g dry weight or 15-30 g wet wei^t of specially selected cultivars of clover with 
particularly high isoflavone levels. Clover grasses generally are not eaten by humans, except 
to a limited extent as sprouts of some of the pleasanter tasting varieties, Isoflavones are 
intensely as^ngent and are responsible in large part for the bitter taste of legumes. Thus fte 
types of bean sprouts, clover sprouts and alfalfa sprouts generally availabJe have been selected 
on the basis of cultivar and of age for pleasant taste, and in so doing inadvertently have been 
selected for low isoflavone contisnt. Of the sprouts currently available in Western countries 
for human consumption, between approx. 100-250 g would need to be consumed daily to 
provide a dosage of 50-100 mg isoflavones. Certamly clovers arid other legume sprouts are 
not generally eaten in such sufficient quantities by hxmaans to obtain the advantages of the 
present invention. 

The invention also concerns formulations containing flie phyto-oestrogeiis discussed above 
together with a dietary suitable excipient, diluent, carrier, or with a food. Ideally the 
formulation is in Ae form of a pill, tablet, capsule, or similar dosage form. 

The formulations may be a variety of kinds, such as nutritional supplements, pharmaceutical 
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preparations, vitamin supplements, food additives or foods supplemented with the specified 
active phyto-oestrogens of the invention, liquid or solid preparations, inducting drinks, sterile 
injectable solutions^ tablets, coated tablets, capsules^ powders, drop$^ suspensions, or syrups, 
ointments, lotions, creams, pastes^ gels,, of the like. The formulations may be in convenient 
dosage forms, and may also include other active ingredients^ and/or may contain conventional 
excipients, carriers and diluents. The iiiclusion of the subject phyto-oestrog^ in herbal 
remedies and treatments is also a preferred part of tiie invention. 

The invention is also directed to the amelioration, preventioi^ or of various conditions 
responsive to treatment with the phyto-oestrogen substances of the invention. The preferred 
amounts to be administered to the human fall witiun 20 - 200 mg on a daily basis. More 
preferably the dosage is from 50 - 150 mg on a daily basis, and most preferably at a dosage 
of about 100 mg. If desired greater dosages can be administered for therapeutic reasons. In 
contrast to prior practices such high dosages were not possible. For example^ dosages of 
up to or greater than 1000 mg. may be suitable to treat some conditions. In order to obtain 
the benefits of the invention, the treatment with the isofiavones should continue for a 
considerable period, ideally for at least a months and ideally continuously for the v^ole period 
for which the health improvement advantages should accrue. 

The product according to the present invention yields a constant and accurately known amount 
of isofiavones. The product is also ideally a natural product, which has advantages for 
consumer acceptance, and in accordance with the supposed theoiy behind the invention may 
very possibly be one of the main causes for its beneficial effects. Whole legumes have a 
widely variable isofiavone content due to two main causes: the type of legxune and the 
environmental eflfect. The type of legume typically has a wide range of isofiavone content 
The miligram of isofiavone per hundred gram of whole foodstuff (dry weight) is given in the 
following table: 
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SoyaProduets 

- Whole Soya 

- Soya Milk 



150 - 300 



25 - 40 (mg per 200 ml) 
55.95 



-Tofii 



Lentils 



80 . 120 



Chickpeas 



70 . 130 



Broad beans 



15 - 20 



Garden peas 



15 - 25 



Thus common leguminous foodstuffs consurtied in Western countries (broad beans^ garden 
peas etc) have relatively low oestrogenic isoflavone content and exceptionally large amounts 
of these would need to be consumed daily to approximate those isoflavone levels consumed 
in traditional diets. Most Western cultiu-es do not traditionally eat legumes with high 
isoflavone contents, and those soya products (milk, tofii etc) which are becoming increasingly 
popular in Western countries, also have relatively low isoflavone levels compared to whole 
soya, indicating that relatively large amounts of these would need to be consumed on a regular 
basis to dehver the required isoflavone levels. 

The enviromental effect arises because the isoflavone levels in any species of plant depend 
greatly on the age of Ae plant, the climatic conditions where it is grown, the fertiliser md so 
forth. Therefore constant and consistant dosage is very difficult with ordinary whole 
foodstuffs. The accurately determined quality and quantity of the active isoflavones in tfie 
product, and its easy consumability when compared with the almost impossible task of eirting 
huge amounts of often practically inedible foods, is therefore an import feature of the 
invention for preventing and helping in overcoming various health problems. 

Among the various health problems, the treatment or prevention of high blood cholesterol 
levels, and the treatment of PMS and menopausal symptoms is especially important. 
The product of the invention modulates the production and/or function of endogenous sex 
hormones in humans to modify or produce health improving effects, including the following: 
(i) lowered levels of various blood lipoproteins including, for instance, low-density and 
very-low-density cholesterol leading to reduced risk of development of atherosclerosis; (ii) 
reduced risk of development of cancer of the prostate; (iii) reduced risk of cancer of the 
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breast; (iv) reduced risk of development of cancer of the uterus; (v) reduced risk of 
development of cancer of tiie large bowel; (vi) reduced risk of development of the syndrome 
in women commonly referred to pre-menstrual syndrome CPMS)^ which includes pre-menstrual 
tension (PMT); (vii) reduced risk of development of many untoW^d q^mptoms (including dry 
vagina, peripheral flushing, depression etc) commonly associated in women with menopause; 
and for treating benign breast disease in women (benign or cystic breast disease associated 
with non-malignant swelling and tenderness of breast tissue). The invention therefore is 
directed to a method for the prophylaxis or treatment of a human, to combat conditions 
associated ^th phyto-oestrogen deficiency, v4iich comprises administering to the hiunan an 
effective amount of phyto-oestrdgen principally isoflavone but which might also include 
relatively smaller amounts of lignans and coumestans, ideally in a concentrated form, wherein 
the isoflavones include genistein, and/or biochanin A, and/or daidzein, and/or formononetin. 

Cancer of the breast generally is considered to be associated with oestrogenic dysfunction. 
Breast cancer cells may display more oestrogen receptors than normal breast cells md 
stimulation of these receptors by endogenous oestrogens is thought to be a prime source of 
stimulation of their malignant growth. Currently syn&etic anti-oestrogens are being used to 
prevent or treat the growtfx of malignant breast cells. Isoflavones are potent anti-oestrogens 
that could be expected to help prevent or to successfully treat breast cancer. It has been 
reported that the risk of breast cancer in western societies is indirectly proportional to the level 
of phyto-oestrogens in the diet and to the amounts of phyto-oestrogen metabolites excreted in 
the urine. 

Cancer of the prostate generally is considered to be associated wi& sex hormone dysfunction 
and the growth of prostatic cancer cells is influenced by oestrogens and androgens! The 
incidence of prostatic cancer is low in communities with high legume intake and^ conversely, 
is higji in Western socieites. Phyto-oestrogens are though to protect from development of 
prostatic cancer. One mechanism may be the effect of phyto-oestrpgens on lowering the 
proportion of unbound:bound reproductive hormones in the blood. However, there is other 
evidence to suggest that phyti-oestrogens, particularly isoflavones, can have a direct influence 
on certain cellular ensymes within prostatic cells. 

Pre-menstruai sjmdrome has uncertain aetiology and pathogenesis, although most certainly is 
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associated with reproductive hormone dysfunction. It ?dso is sl syadrorue which has repbrtedly 
lower incidence in communities maintaining traditional highJegume diets. It is proposed that 
phyto-oestrogens will alleviate this condition by restoring baliance to Qestfogen metabolism. 

Menopausal syndrome is associated with changes in the oestrogen profile in the body with 
advancing age. Adverse clinical symptoms may be treated ivith oe^rogen replacement 
thet^y. There is evidence ttiat foodstuffs high in phytp-oesti:ogens ate a suitable alternative 
to synthetic hormones in this respect, producing alleviatipn of adverse clinical symptoms. 
Again, it is proposed that phyto-oestrogens will function by restoring balance to oestrogen 
metabolism. 

Benign (or cystic) breast disease has unknown aetiology. However, its association in women 
with certain stages of the menstrual cycle is strongly suggestive of oestrogen dysfunction. 
There currently is no successful treatment of this condition. Phyto-oestrogens are proposed 
to successfully treat tiiis Condition by restoring balance to oestrogen metabolism. 
Atherosclerosis is associated with cholesterol metabolism which in turn is associated closely 
witii oestrogen metabolism. The generally higher incidence of atherosclerosis in young men 
versus young women, the rising incidence in women following menopause, and the lower 
incidence in post-menopausal women receiving oestrogen replacement therapy^- all point to the 
moderating influence of oestrogens on cholesterol metabolism. A prime effect of Oestrogens 
on cholesterol metabolism is stimulation of the liver to process cholesterol, particularly the 
highly atherogenic low-density lipoprotems and very low-density lipoproteins, into bile salts. 
It is proposed that phyto-oestrogens have an important hypocholesterolaemie effect in humans. 
There may be a variety of mechanisms involved, but one may be the stimulation by phyto- 
oestrogens of cholesterol catabolism by the liver. 

MODES FOR CARRYING OOT THE INVENTION 

The invention is now described with reference to various examples, 

EXAMPLE 1 - Preparation of Red Clover Product 

Tablets were prepared using red clover in accordance with the following procedure. The raw 
plant material is harvested and dried; such drying being either sun-drying or from applied heat 
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The dried product is then preferably chaffec^ before follovmig extraction 5tep> aIliiough 
this can be omitted if desired 

The dried material is extracted in an aqjueous: organic Solvent mix* The aqui^ous phase is 
required to extract fhe water-soluble glycoj^de form of isofiavones, while the organic solvent 
is required to isotubilise die water-insoluble agly cone form; The organic solvent can be either 
alcohol, chloroform, acetone or ethyl acetate. The ratio of solvent in the water can be between 
0.1% and 99.9%. The preferred method is to use 60% alcohol in water. 

The isoflavones are extracted by exposing the plant material to the watersolvent mix.. The 
exposure time in general terms is indirectly proportional to the temperature of the mixture. 
The temperature of ^e mix can range between ambient temperature and boiling temperature^ 
The eTqjosure time can be between I hour and 4 weeks or even loiiger It has been 
determined that the adequate times for maximal recovery of isoflavones are 2 weeks at 50°C 
and 24 hours at 90X. The supernatant is separated firom the undissolved plant material and 
the organic solvent removed by distillation. The aqueous supernatant then is concentrated, 
typically by distillation. 

Additional processing steps can be used» if desired, to convert the extracted natural product 
to capsule, tablet^ or other convenient form for ingestion, using nonnal techniques for doing 
this. Otherwise the product can be packaged as a convenient food additive. 

EXAMPLE 2 - preparation of soya hypocotyl product. 

Soyabeans were heated in dry air sa that the hull became brittle. The beans then were 
processed through a tumble mill vAdch removed the hull and split the bean the two cotyledons 
and the small-sized hypocotyl which separated from each otiier. The light-weight hulls then 
were removed by an air stream. The small-sized hypocotyls were separated from the larger 
cotyledons by sieving through a steel wirie mesh with apertures of 1 mm x 1 mm. This 
yielded approximately S7% purity of hypocotyls with 13% contamination by small cotyledon 
chips. 

Normal soybean processing steps isolate the hulls and then these are discarded or processed 
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separately for use in human and diximal foodstuffs. The hypocotyls notmally are not separated 
and are processed along with the cotyledons. However, a Small niunber of soybean processors 
are separating hypocotyls by the above methods in order to reduce the astririgent taste of 
soyflour for human consumption, and currently these hypocotyls are either discarded or 
processed to flour for use in animal feed. 

EXAMPLE 3 - effect of administering red clover extract to humans 
Seven normal individuals were studied for the comparative effects of red clover extract and 
whole legumes on blood cholesterol levels. All the individuals were consunKi^g a standard 
Western diet with minimal levels of legumes. 

Three men consumed between 100-150 g haricot or navy beans daily for 3 weeks as a 
supplement to their normal diet This yielded an approximate daily isoflavone dosage or 
between 60-100 mg. 

Four other individuals (3 men, 1 woman) consumed 5 g of red clover extract containing 100 
mg isoflavones daily for 3 weeks. 

Total serum cholesterol levels were determined immediately before and immediately following 
the challenge. 

Pre-treatment Post-treatment % change 



Beans onlv 

Patient 1 5.77 5.46 - 5.4 

Patient 2 6.24 6.12 - 1.9 

Patient 3 7.45 8.51 +14,3 

Red clover extract 

Patient 5 6.53 5.90 - 9.6 

Patient 6 7.43 6.63 -10.8 

Patient 7 6,33 5.50 -13.1 

Patient 8 6.98 7.28 + 4.3 



The red clover extract had a significantly (P < 0 .05) greater hypocholesterolaemic effect than 
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Neitber of the treatments produced untoward side effects^ altiiougb the vdiole bean eaters 
reported greater difficult with compliance of treatment than did tfiose taking the red clover 
KCtraet 

EXAMPLE 4 - e£Eect of administering soy hypocolyls to humans 

Fifteen volmiteers (8 women, 7 men) were given 5 g of soy hypdcotyl containing (45 mg 
daidzein and 5 mg genistein) daily for 2 months. Thehypocoty^l was consumed as a powder 
added to the diet. 

The effects on cholesterol levels are shown in the following table. The individuals are 
grouped according to their pre-treatment cholesterol levels (high, medium, low). 

Bjange (mean) unmoI/L 
Pre-treatment Post-treatment 
6.3 - 8.4 (7.1) 5.4 « 6.5 (6.1) 

5.0 -6.2 (5.5) 4.7 - 5.9 (5.1) ^ " 

3,3- 4.7(4.2) 3.4 - 4.6 (4.1) 

The results show a significant fall in total cholesterol levels in those individuals with 
cholesterol levels considered to be at the upper end of fhe normal range. 

In addition, 1 woman reported substantial amelioration of her benign breast disease problem 
associated with mid-c^cle swelling and tenderness, and anolber woman reported regulafisation 
of her menstrual cycle and reduced menstrual bleeding. Both of these effects were regarded 
as beneficial. - 

No oflier side-effects were reported as a result of the treatment. 



n 

Group 1 6 
Group 2 6 
Group 3 3 
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THE CLAIMS: 

1. A health supplement comprising a health supplementaty amoimt of a phyto-o$strogen 
selected from genistein, daidzein, bidchanin A^ and/or formononetin. 

2. The supplement according to claim 1 which also comprises at least oHe dietaiy suitable 
excipient, diluent, carrier or food. 

3. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from red 
clover. 

4. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from soya. 

5. The supplement according to claim 4 wherein said phyto-oestrogen is extracted from soya 
hypocotyls. 

6. The supplement according to claim 1 wherein said phyto-oestrogen comprises genistein, 
and/or biochanin A : daidzein and/or formononetin, present in a ratio of from about 1:2 
to 2:1. 

7. The supplement according to claim 1 in unit dosage form, wherein said phyto-oestrogen 
is present in an amount of from about 20 mg to 200 mg per dosage omit. 

8. The supplement according to claim 7, ^ere the amount is 50 to 150 mg. 

9. The supplement according to any one of claims 1 to 8, which is in the iortn of a tablet or 
capsule. 

10. A method of improving the health of a human which comprises administering to said 
himian a health supplementing amotmt of a phyto-oestrogen elected from genistein, 
daidzein, biochanin A, and/or formononetin. 
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11. The method according to claim 10; wherein said phyto-oelstrogeii is exacted from red 
clover 

12. The method according to claim 10^ herein said phyto-oestrogen is extracted from soy. 

13. The method according to claim 12, herein said phyto^oestrogen is extracted from soy 
hypocotyls. ^ 

14. The metiiod accoziding to claim IQ^ whereby said phyto-oestrogen comprises genistein 
and/or biochanin A : daidzein and/or formononetin, present in ratio of 6om about 1;2 to 
2:1. ' 

15. The method according to claim 10, vdierein the phjrto-oestrogen is administered in an 
amount of from about 20 mg to 200 mg per day, 

16. The method according to claim 10, wherein the phyto-oestrogen is administered in an 
amount of from about 50 mg to ISO mg per day. 

17. The method according to claim 10 whereby the phjrto-oestrogen is administered at least 
daily, over a period of at least a month. 

18. The method according to any one of claims 10 to 17 for improving the health of a human 
female v4io has, or may develop, a condition selected from any one or more of: breast 
cancer, benign breast disease, pre-menstrual syndrome, or symptoms associated with 
menopause. 

19. The method according to any one of claims 10 to 17 for improving the health of a hmnan 
who has, or may develop, elevated levels of cholesterol in the blood ^eam. 

20. The method according to any one of claims 10 to 17 for improving the health of a human 
who has or m^ develop cancer. 
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^ AMEN0a> OJOHS 

^ [received by the International Rireau on 8 October 1993 . (08»10.93) ; 
original claims 1-10 amended; other claims vmchanged (1 page)] 

L A health supplemem comprising a health supplementaty amount of a haturally occurring 
phyto-oestrogen selected from any two or more of genistein, daidzein^ bidchanin A, 
formononetin, and/or their glycosides. 

2. The supplement according to claim 1 which also conq>rises at least one dietary suitable 
excipient^ diluent, carrier or food. 

3. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from red 
clover. 

4. The siq)plement according to cl^ 1 wherein sdd phyto-oestrogen is extracted from soya. 

5. The supplement according to claim 4 herein said phyto-oestrogen is extracted from soya 
hypocotyls. 

6. The supplement according to claim 1 wherein said phyto-oestrogen comprises genistein, 
and/or biochanin A : daidzein and/or fonnononetin, present in a ratio of firom about 1:2 to 
2:1. 

7. The supplement according to claim 1 iu unit dosage form, wherein said phyto-oestrogen is 
present in an amount of from about 20 mg to 200 nog per dosage unit. 

8. The supplement according to claim 7, where the amount is 5Q to 150 mg. 

9. The supplement according to any one of claims 1 to 8, which is in the form of a tablet or 
capsule. 

10. A method of in^roving the health of a human which comprises administering to said human 
a health supplementing amount of a namrally occurring phyto-oestrogeu selected from any 
two or more of genistem, daidzem, biochanin A, formononetin, and/or their glycosides. 
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The indq)endent claims have been restricted to define a supplement containing at least 
two of the naturally occurring phyto-oestrogens, including their glycosidic forros. 
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